codes. In this article we construct vertex operator algebras associated with self ' Ž . orthogonal ternary codes. We begin with a lattice L s 2 A -lattice . It is 2 w x known DLMN that the vertex operator algebra V contains a subalgebra yx q y
Let D be a ternary code of length n, that is, a subspace of an n Ž . Ä 4 dimensional vector space over GF 3 s 0, 1, 2 . For each codeword ␦ s Ž .
where ␦ и ␥ s d g q иии qd g .
n n
If D is a self orthogonal ternary code of length n, then ⌫ is a doubly
and letting 
Here, instead of a twisted
group algebra ‫ރ‬ L , we use the group algebra ‫ރ‬ L with basis e ; ␣ g L H and multiplication e ␣ e ␤ s e ␣q␤ .
1
x The Jacobi identity DL, 5.11 gives a useful formula
Ž . 
is an intertwining operator of type
Let D be a self orthogonal ternary code of length n. For each codeword Ž .
In fact, it is identical to the vertex operator algebra V associated
with the lattice ⌫ of Section 2.
D
As T-modules, V i 's are completely reducible and each irreducible sumw x mand is of the form DMZ, W 
2 2 10 10 5 5
Ž . Ž . Ž .
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Similarly we have LEMMA 4.2. V 1 has the following irreducible T-submodules as direct summands, each of which is of multiplicity one:
2 10 5 5 15 The minimal weight of any other direct summand is greater than . The 3 decomposition of V 2 into a direct sum of irreducible T-submodules is the same as that of V 1 . 
Ž . Let D be a self orthogonal ternary code of length n. For each codeword Ž . 
The automorphism group Aut G G of the Griess algebra G G consists of linear automorphisms g which preserve the product and the inner product,
For Let C be the kernel of the action of Aut G G on the set and take two linearly independent codewords ␦ and ␥. The product u i = x ␦ implies that
is invariant under C. Moreover, the product x = x and Ä ␦ y␦ 4 the action of H and K imply that C acts on span x , x as a dihedral
group of order 6. The same holds for span x , x . Since x = x s 6 x Ä ␦q␥ yŽ ␦q␥ . 4 ␦y␥ and since span x , x does not contain x , we conclude that C Ä ␦ 4 Ž . 
where q is a highest weight vector of U 1 . Now, since U s U 0 [ U 1 is a w x vertex operator algebra, Z2, Lemma 2.1.3 implies that the left and the 
Ž .
for u g U,¨g S, and w g W , the left hand side of
Ž . is 0, and so S is an ideal of the vertex operator algebra U, Y . Since U, Y 
Ž . Ž . Ž . Ž . Ž . We need to show the existence of these modules and determine the 
